Purpose -Interest and exchange rates were determined by market dynamics after adaption of export-oriented industrialization model and liberalization of capital movements in Turkey after 1980s. Important steps have been taken by the Central Bank of Turkey to improve the effectiveness of monetary policy and the execution of monetary and exchange rate policies compatible with free market conditions. However, Turkey experienced chronically high inflation due to the crisis and political imbalances. In this study, the causality relationship between inflation, interest rate and exchange rate is evaluated. Methodology -The relationship between inflation, interest rates and exchange rate are investigated by VAR Method for 2003: 01-2015: 02. The causality relationship between the variables are investigated by Granger causality analysis. Then, by impulse response analysis the responses of the variables to one-unit shocks and by variance decomposition analysis the explanatory of the variables on each other are investigated. Findings-After 2008 global crisis, by 2010, the Central Bank adopted financial stability as well as price stability in monetary policy implementations. It is necessary to re-analyze the relationship between inflation, exchange rate and interest rate due to the changes in implementations against inflation during this period. The causality relationship between variables are examined by Granger ca usality test. As a result, a causality relationship from the interest rate to inflation is determined. Conclusion-In this study the relationship between inflation, interest rate and exchange rate is examined in Turkey for 2005-2016 period. Findings of analysis result that interest rate is an effective variable on inflation and inflation rate is mostly affected by fluctuations in interest rates. Interest rates can be used as a policy tool against inflation which was the case for Turkey in the near past.
growth, the fluctuations in general price levels, exchange rates and interest rates should occur in a manner balancing each other (Özel, 2000: 7) .
The economic structure is adversely affected because the deterioration of such parameters influences the balance of other domestic and foreign factors vis-à-vis each other as well as the alternative costs. However, the increases in exchange rates, inflation and interest do not indicate an absolute economic crisis, but unexpected fluctuations in these variables have a negative impact on distribution of social income and welfare (Sever and Mızrak, 2007: 266-267) . A decrease in exchange rates leads to an increase in imports and a decrease in exports. As a result, the current account deficit increases. A decline in the exchange rates causes a decline in the price of imported intermediate goods, thus may lead to a decline in prices at general level. On the other hand, an increase in the exchange rates increases the prices of imported products and leads to inflation (İşcan and Kaygısız, 2019: 583-584) .
The relation between inflation, exchange rates and interest rates is depicted in Figure 1 . All three variables are affected by the conditions or changes in different industries. These three variables also interact with each other. Economic fluctuations could be either due to changes in exchange rates or inflation rates (Sever and Mızrak, 2007: 267) . As the increases in exchange rates raise the prices of products produced through imported input, this causes a rise in the domestic prices of products. These increases are known to lead to high inflation and abandonment of domestic currency, especially in countries with high inflation rates. In addition, demand for foreign currency may lead to a further increase in exchange rates. Especially in countries where inflation is consistently high, savings are kept in foreign currency due to distrust to domestic currency. This circumstance increases the effect of exchange rates on prices and makes the economy quite unstable against changes in exchange rates (Figure 1)
Figure 1: Relation Between Inflation, Interest Rates and Exchange Rates
Source: Sever, E. and Mızrak, Z. (2007:267). Fluctuations in supply-demand balance of foreign exchange can lead to inflation and devaluation (Central Bank of the Republic of Turkey, 2002) . The global economic changes' impact on a country's economy depends on that country's macro-economic performance. Countries use interest rates to minimize negative consequences of such impacts. Changes in interest rates may lead to various changes in exchange rates based on country's exchange rate regime (İşcan and Kaygısız, 2019: 584) . The Central Bank influences inflation through various channels. The interest rates are often used as a basic tool for ensuring price stability. The monetary policies of countries are generated according to the inflation target within the scope of programs aiming to control inflation (Bernanke and Mishkin, 1997: 99) . Future inflation targets are determined in order to reduce uncertainties and to create a positive expectation independent of previous or instantaneous rates. Interest is an important tool to achieve targeted inflation. In this context, operational autonomy and transparency of Central Banks are of significance. Besides the monetary policies adopted for the inflation target, fiscal and structural policies also have important implications for achieving that target (Carare and et al, 2002: 4-16) .
Turkey started to deploy outward-oriented economic policies directed towards liberalization after 1980. Importation was liberalized within the framework of the economic stabilization program entered into force on January 24th, 1980, pursuant to which the Turkish Lira was devaluated; a flexible exchange rate regime was adopted; practices to encourage foreign capital and exportation were applied; price controls were ended; and a tight fiscal policy was initiated (Oktayer, 2010: 434) . In connection with the export-based growth policy, the value of TRL was kept at low levels to encourage exports and eventually to increase export of goods and services (Yeldan, 2003: 48-49) . Consequently, the inflation rate that was around 115.6% in 1980 lowered to 21.9%, following which it started to increase again and raised to 73.7% in 1988 (Graph 1). In 1989, movement of capital was completely liberalized and there was a significant increase in foreign capital inflow to the country. The real exchange rate increased in value at a rate around 15-20% in the period between 1989 and 1990. During the Gulf Crisis, the uncertainty in exchange rates mounted and the Central Bank focused on some practices in order to minimize this uncertainty (Berument, 2002: 4) . However, financing policy applied after 1989 and based on high interest rates, exorbitant exchange rates, and the short-term capital inflow exposed the economy to a major crisis accompanied by uncertainty in exchange rates and financial markets in 1993. In 1994, the Turkish economy dived into that crisis with a high current account deficit and serious public deficits (Ülgen, 2005:84) . The consumer price index, which was always below 20% until 1977 in the pre-1980 period, increased to 115% in 1980 and then up to 125% in 1994 when a crisis erupted (Kalaycı, 2002: 273) . During this period, the Central Bank attempted to maintain stability in foreign exchange markets by using the foreign exchange reserves, and providing funds for the Treasury. Furthermore, the Economic Measures Implementation Plan was put into force in April 5th, 1994 in order to ensure economic stability. Within the scope of this plan, it was aimed to reduce the inflation rate, which had reached to 120%, down to reasonable levels in the short term; and to redress the balance in financial markets and exchange rates; and to achieve sustainable growth through providing a permanent solution for public deficit and current account deficit in the medium term.
In 1995, instead of direct monetary policy instruments, indirect monetary policy instruments were introduced in line with modern central banking practices. Within the framework of the agreement signed with IMF, it was aimed to increase the foreign currency basket by predicted monthly inflation rates (Central Bank of the Republic of Turkey, 2013). As a result of such measures, some positive developments were achieved in 1994 and 1995. During this period, the ratio of exports against imports was improved thanks to devaluation; public deficit was decreased and short-term capital inflow followed a downward trend due to lower current expenditures (Yentürk, 2005: 67) . However, a lasting success could not be achieved with the stabilization program introduced in 1994, and the country's economy went through a new shrinkage due to negative effects of the Asian and Russian crisis in 1998 (Yeldan, 2003: 159) . A new crisis environment emerged with the effect of reasons such as shrinkage in domestic demand after 1998; decrease in Russia-based demand for our exports; and discontinuance of hot money inflow due to increasingly insecure environment and political uncertainties.
In 1999, a stand-by agreement was signed with IMF aiming to secure a solution. Additionally, with the "Inflation reduction program" covering a period of three years, the objective of fighting against inflation in the economy was brought into prominence (Oktayer, 2010: 435-436) . This program was a continuation of the agreement signed with IMF, and covered the strategic targets and structural reforms identified for monetary and fiscal policy. The exchange rate was linked to a nominal anchor in the implementation of a monetary policy in line with the inflation reduction program (Kutlar and Gündoğan, 2012) . The inflation reduction program based on the exchange rate anchor aimed to reduce the inflation rate by 25% by the end of 2000; 12% by the end of 2001; and 7% by the end of 2002. Decreasing the real interest rates; increasing the capacity of economic growth; and ensuring a fairer allocation of resources were declared as primary objectives (Oktayer, 2010: 435-436) .
The Inflation Reduction Program was implemented successfully until November 2000 in the Turkish economy. In this period, domestic demand exhibited an upward trend in the country; production volume increased; fiscal discipline was ensured in the field of public finance; and consequently the target of non-interest surplus was overachieved. However, despite such positive developments, the program did not reach its final targets of inflation. In 2000, CPI decreased from 67% to 38% however still above the target. As a result, the exchange rate, which was adjusted to the inflation target, caused an excessive increase in the value of TRL and thus a decrease in exports (Oktayer, 2010: 436) . Moreover, the increased interest rates as well as the increase in demand for imported goods due to overvalued TRY caused the current account deficit rise to 6. (Kutlar and Gündoğan, 2012) . In addition to these imbalances encountered in the macro-economy, the negative developments in the banking sector impaired the trust to the financial sector, the government and the program and thus led the country's economy to the brink of two new crisis in November 2000 and February 2001 (Oktayer, 2010: 436) .
After the crisis of 2001 outburst and loss of credibility, the exchange rate-based stabilization program was halted. The Central Bank left the exchange rates to fluctuate in February 22nd, 2001 (Central Bank of the Republic of Turkey, 2013). After this period, a new era begun in the Turkish economy and a new program called "Transition to a Strong Economy Program" was adopted in 2001. The main objectives of the new program were specified as preventing the instability occurred due to abandonment of fixed exchange rate system; and reducing the public debt within the scope of establishing an infrastructure directed towards restructuring the public administration (Aydoğan, 2004: 103) . Program intended the restructuring of the economy and controlling the inflation. The Central Bank switched the inflation targeting strategy inflation to implicit inflation targeting as of 2002 and subsequently to open inflation targeting practice (Kalaycı, 2002: 273) .
During this period, inflation was below targets respectively as 5.3% in 2002; 1.6% in 2003; and 2.7% in 2004 (Yükseler, 2005: 33 Graph 2 shows the targeted and actual inflation rates since 2006. The targets of the first 3 years, in which the open inflation targeting was implemented, were exceeded. Global fluctuations and the increase in global inflation rates incurred following the transition to open inflation targeting is the primary cause (Takım, 2011: 31) . At the end of this period, the Central Bank went through a revision in the targeted figures for the first time. The targets fixed to 4% were later announced as 7.5% for 2009; 6.5% for 2010; and 5.5% for 2011 (Kutlar and Gündoğan, 2012) .
The global economic crisis in 2008 caused an economic shrinkage. Accordingly, the increase in the energy and commodity prices and the imposed additional taxes caused pressure on inflation. In 2009, especially with the increasing effects of crisis, the inflation was realized as 6.53%, a figure below the specified target arising from the decrease in the energy prices and levels of general demand. The production started to rise when the effects of crisis started to decline in 2010. The inflation rates mounted up to 10% in the first months of the year, but resulted as 6.4% by the end of the year due to the Central Bank's intervention in liquidity (Central Bank of the Republic of Turkey, 2013).
Graph 2: Targeted and Actual Inflation Rates between 2006 -2018 in Turkey
Source: Central Bank of Republic of Turkey After the crisis, the Central Bank has started to employ new tools in order to keep inflation under control. The new approach was defined as implementation of an interest rate corridor. Central Bank aimed price and financial stability through loans and exchange rate transfer and by using monetary policy instruments such as interest rate corridor, weekly repo rates, liquidity management, and reserve requirements and reserve option mechanism (Central Bank of the Republic of Turkey, 2013).
In 2011, inflation reached to a level of 10.45%, well above the targeted level of 5.5%. The deviations in forecasts were mainly due to increase in unprocessed food prices over the estimations and the ongoing devaluation in Turkish Lira. The inflation rate was realized as 6.2%, the closest level to the 5% target. This decline was mainly due to the abundance in food items and _____________________________________________________________________________________________________ DOI: 10.17261/Pressacademia.2019.1111 128 the decline in unprocessed food prices. With the effect of domestic and foreign political fluctuations, socio-political and global economic factors encountered after this period, the inflation reached up to 11.9% in 2017 and to 20.3% in 2018, which is the highest level of the last 15 years (Fenira, 2014) .
In this study, the relation between inflation, interest rates and exchange rates are described and development process of inflation in Turkey after 1980 is assessed. Also, the transition to the inflation-targeting regime in Turkey and describe the studies conducted in this context will be detailed in the literature section. In the final section, there will be an empirical analysis aiming to test the relation between inflation, interest rates and exchange rates.
LITERATURE REVIEW
Many studies were carried out examining the relationships between exchange rate, inflation and interest rate in Turkey for different periods. Some main studies carried out for Turkey and their findings are as follows:
İşcan and Durgun Kaygısız (2019) analyzed the relationship between exchange rate, inflation and interest rate by using VAR model. Augmented Dickey-Fuller unit root test, Granger causality test, impulse response analysis and variance decomposition analysis are performed for Turkish economy in between 2009:01-2017:12 period. According to Granger test results causality relationship is found from exchange rate to both inflation and interest rate and also a causality relationship from inflation to interest rate are determined. While interest rate react negative to one unit exchange rate shock for 12 period, interest rate also gives negative reaction starting from the sixth period. Interest rate reacts positive for 2 terms to one-unit inflation shock. The most important factor on inflation and interest rate is found as exchange rate.
Dereli (2018) Torun and Karanfil (2016) investigated the relationship between inflation and interest rate for Turkish economy for 1980-2013 period. Model is established with inflation as dependent variable and interest rate, exchange rate and GDI as independent variables. Johansen cointegration, Granger causality and variance decomposition methodology applied. A longterm relationship is found between variables and unidirectional causality is found from interest rate and GDP to inflation. Additionally, bidirectional causality between interest rate and GDP has been found. Atgür and Altay (2015) Güven and Uysal (2013) conducted Cointegration test and Granger causality test for Turkish economy for 1983-2012 period and found mutual causality relationship between exchange rate and inflation. Güneş (2013) investigated the relationship between prices in Turkey, US Dollar and Euro with Cointegration analysis and Vector Error Correction Model (VECM) analysis. According to the study results, long-run relationship exist between prices in Turkey and the two exchange rates and the direction of relation is from both exchange rate to prices in Turkey. Peker and Görmüş (2008) investigated the relationship between exchange rate and inflation by VAR method and found that changes in exchange rate is effective on prices in Turkish economy for 1987:1-2006:3 period. Gül and Ekinci (2006) , found a long term relationship between nominal exchange rate and inflation for 1984-2003 period in Turkey and also a causality relationship is reached from exchange rate to inflation Işık, Acar and Işık (2004) examined Turkish economy for 1982:Q1-2003:Q4 and found long term relationship between inflation and exchange rate by conducting Johansen Cointegration test.
DATA AND METHODOLOGY
In this study, monthly data is used for the period between 2005-2016 in order to examine the relationship between exchange rate, inflation and interest rate. Series are seasonally adjusted. 
FINDINGS AND DISCUSSION
By ADF test, stability of series are investigated and it is determined that variables are non-stationary at level form, but first differences of the series are stable. Calculated t-statistic values are bigger than McKinnon critical values which are 3.47, 2.88 and 2.54 at %1, %5 and %10 alpha levels respectively. The ADF test results are presented in Table 1 . 
Inverse Roots of AR Characteristic Polynomial
Prior to the VAR analysis, Granger causality test is performed and the causality relationship between variables is checked. As a result, a causality relationship from the interest rate to inflation is determined (Table 2) . Table 3 and Table 4 . The effect of one-unit standard error shock at exchange rate on inflation is negative in the first period, followed by a positive course after the third period. When the effect on interest rate is evaluated, it is seen that there is a negative effect until the fifth period and the effect decreases after this period. The exchange rate reaction to one unit change in inflation is positive and decreases with a negative course after the fourth period. The reaction of interest is positive and decreases gradually after the fourth period. The exchange rate reacts positively to the one-unit standard error shock at interest rate, inflation reacts positive at second period, negative at third period and continues with a decrease over time. According to the results of variance decomposition analysis, changes in exchange rate is mainly explained by itself. In the following periods, it is seen that the inflation rate explains the changes in exchange rate by 3%. The disclosure level of interest rate on the exchange rate is weak. On the other hand, inflation has a high level of self disclosure, while inflation explains the changes in interest rate by approximately 4% and the changes in exchange rate by 2.5%. The real exchange rate is effective in explaining the changes in interest rates, and it is seen that this ratio has increased gradually after the first period and real exchange rate explains %6 of the changes in interest rate on average (Table 5 ). 
CONCLUSION
The relationship between inflation, exchange rate and interest rate is extremely important for developing countries. Especially prices are heavily affected by the changes in exchange rate. The changes in exchange rate effects both the costs and the prices of consumption goods as production in Turkey is dependent on imports. In high inflation periods, it is also difficult to control price changes. Investors demand high returns against risks and real interest rates increase. The rises in interest rate cause both cost inflation and demand inflation accordingly. The harmony between inflation, exchange rate and interest rate and low levels in these indicators are important for growth and realization of economic balances.
In Turkey, a significant shift in monetary policy has been realized by 2000s. In this context, the Central Bank, which aims to achieve price stability, has switched to explicit inflation targeting since 2002, and an open inflation targeting regime since 2006 and lowered the inflation expectations after 2008 global crisis, by 2010, the Central Bank adopted financial stability as well as price stability in monetary policy implementations. It is necessary to re-analyze the relationship between inflation, exchange rate and interest rate due to the changes in implementations against inflation during this period.
In this study the relationship between inflation, interest rate and exchange rate is examined in Turkey for 2005-2016 period. Augmented Dickey-Fuller unit root test, Granger causality test, impulse response analysis and variance decomposition analysis are performed. ADF test resulted that series do not contain unit root after first difference. The causality relationship between variables are examined by Granger causality test. The reactions of variables to the changes at other variable are analyzed by impulse response analysis. The disclosure levels of variables on each other are evaluated by variance decomposition test. As a result, it is seen that interest rate is an effective variable on inflation and inflation rate is mostly affected by fluctuations in interest rates. In this context, the result shows that interest rates can be used as a policy tool against inflation. As a matter of fact, the Central Bank used interest rate as a policy tool in the post-2002 period for price
